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           3 Hours         [Max Marks: 80] 

 

NB:  1.    Q.1 is compulsory 

2.  Answer any  three  out of remaining five questions 

3.  Assume any suitable data wherever required but justify the same 

                 

1 Answer the following: 

(a)Draw a closed loop control schematic diagram (current control) for a buck 

converter and explain its operation.  

(b)Compare a multilevel inverter with a two level inverter and discuss its utility 

in actual practice.  

(c)Illustrate the use of heat-sink for thermal management in a power converter 

with the help of thermal equivalent circuit through a suitable example. 

(d)State and explain a typical MPPT application of dc-dc converter in Solar PV 

systems with the help of schematic 
 

 

05 

 

05 

 

05 

 

05 

2 (a) Explain the continuous current mode (CCM) and discontinuous current 

mode (DCM) of operation of a Boost Converter with the help of 

waveforms. Also illustrate the boundary condition between CCM and 

DCM. 
(b) Design an inductor for a buck converter working in CCM for the following 

specifications:  Vo = 15V, Io = 3A, fs = 30 kHz and Vin = 25V. State all the 

assumptions made for the design. Refer the data sheet provided. 

10 

 

 

10 

3 (a) Design a boost converter for given data: input voltage Vin= 12-15V, output   

voltage Vo = 24V, output current Io= 5A, fs = 20kHz and consider output 

voltage ripple as 2%. Design the inductor for CCM operation. Also calculate 

and specify the capacitor, switch and diode ratings for the above design. Also 

state all assumptions made for the design. Refer the data sheet provided.    

(b) Draw a flyback converter and explain the operation with the help of 

waveforms.  

14 

 

 

 

 

06 

4   (a) Describe the use of dc-dc converter as power factor corrector  
(b) Discuss the following in the context of power switching converter design: 

        (i) Selection voltage and current ratings of a power switch for a given 

application 

       (ii) De-rating of power switches with switching frequency and temperature. 

       (ii) Electrical isolation 
 

08 

12 

5 (a) Explain the use and importance of the following in power switching converters. 

        (i) Snubber circuit 

       (ii) EMI filter 

      (iii) Driver circuit 

(b) Explain the operation of SEPIC and CUK converters with the help of diagrams 

in brief and derive the expression for voltage transfer ratio for both. 

12 
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6 (a) Design a transformer for a forward converter with all given data:  input voltage 

Vin= 12-24V, output   voltage Vo = 15V, output current Io= 3A, fs = 30kHz and 

consider output voltage ripple as 2%. Also state all assumption made for the 

design. Refer the data sheet provided.                      

(b) Illustrate the space vector modulation (SVM) technique with switching 

sequence and duration of active vectors with the help of suitable diagrams. 

Explain method of switching vector generation in SVM. Compare SVM with 

sinusoidal PWM.          
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Data for design problems 
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